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Abstract The present paper aims to clarify the determinant factors in urban parking 
lot location from viewpoint of the land price, taking Chiba City as an example. We 
have been examining the distribution of parking lots and its changes for the past three 
years in order to elucidate the characteristics of their location in light of the land 
price. 
   It was found, as a result, that there were distinct distribution patterns according 
to the rating system of parking lot in Chiba City. Hourly-rated parking lots were 
located nearer to the CBD while monthly-rated parking lots were around them. In 
addition, hourly-rated parking lots were densely distributed along the narrow lanes 
behind the main streets. Many monthly-rated parking lots were on the  ground  ; 
hourly-rated parking lots were accommodated in heavily invested high-rise struc-
tures. The latter were increasing faster than the former. Calculated from 
profitability, the land prices of monthly-rated parking lots were lower than those of 
hourly-rated lots. This might explain the difference in the location according to the 
rating system. The  law of diminishing marginal productivity was applicable to the 
profit parking lots yielding. In Chiba City, the maximum manageable land price of 
parking lots was five million  yen  /m2 for the hourly rated and three million  yen/m2 for 
the monthly rated as compared with the roadside land-value.
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1 Introduction
   There were 7,631,000 passenger cars in Tokyo Metropolis, Kanagawa, Chiba and 
Saitama prefectures in October, 1989 (Ministry of Transportation 1989), which con-
stituted 23.7% of the total owned by the whole nation. In Chiba and Saitama prefec-
tures, especially, the number of cars par household amounted to 0.8, which was over the 
national average. The development of motorization in urban areas causes the short-
age of parking lots in the central part of cities. Takemasa et  al. (1987) explained that 
the time for parking occupied more than 30% of the total driving time on a holiday and 
that the investigation of parking space was important for the traffic control in cities. 
   In the 1970's most studies concerning parking lots were conducted in order to
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relieve urban traffic problems from the viewpoint of city planning. Only a few studies 
took a graphical approach (Tanabe  1973  ; Abe 1977). The scarcity of papers is 
attributable to the fact that in this period no distinct pattern was shown in the 
distribution of parking lots in Japanese cities. The redevelopment in the central part 
of the city since the beginning of the 1980's, however, has brought about areal changes 
in the urban structure. Yamashita (1987) analyzed the spatial use in the central part 
of Osaka City and explained the process in which urban parking lots had changed from 
temporary to permanent use of land occupation. Sakai (1991) described that total 
areas of parking lots occupied 11.1% of his study area in Kofu City and that parking 
lot was one of the most important factors structuring urban spaces. He clarified that 
distinct patterns of parking lot distribution could be noted as to their rating system and 
structure. 
   Today, with changing ways of land utilization as parking spaces and with their 
distinct distribution patterns, clear understanding of the characteristics of their loca-
tion is necessary for planning the  traffic control in cities and considering the structural 
changes in urban spaces. The present paper aims to clarify the determinant factors 
in urban parking lot location from the viewpoint of the land price, with Chiba City as 
an example.
2 Study area and analysis methods 
   In this paper, the term "parking lot" was defined as an off-street parking space as 
stipulated by the Parking Lots Law. The subjects of the study did not include the 
parking lots with the capacity of less than ten cars. They were divided between toll 
and free parking lots. The toll parking lots were then subdivided between the long-
term rental and temporary depositing spaces. The former was termed a monthly-
rated and the latter an hourly-rated parking lot (Fig. 1). 
   The tract of land in front of Chiba Station on the JR Sobu Line was chosen as the 
study area, which has an area of about 67.7 ha. Most of the area is designated as the 






Monthly—rated parking  lots
Hourly—rated parking lots
          (Short—term remtal) 
Fig. 1 Classification of parking lots.
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districts in the east, amusement facilities in the northwest, the CBD and downtown 
area in the southwest. 
   First, we identified the locations of the parking lots in the study area, following up 
the changes in the locational pattern during the period of 1988-1991. Then, the 
distribution pattern was examined with regard to the difference in the assessed value 
for the inheritance tax. Finally, the land price of the parking lots was calculated 
along with their parking capacities, the size of plottage, the parking charge and the 
interest rate, and the locational characteristics were reviewed in relation to the 
calculated land price. The parking lots survey on Chiba City (1990) and the Residen-
tial Map (Zenrin 1988) were used as the data to supplement the field work in Septem-
ber, 1991.
3 Distribution of parking lots in the study area 
3.1. Distribution pattern 
   In 1990, there were 166 parking lots in the study areas (2.4 lots/ha), with the total 
capacity of 5,254 cars (31.7 cars/lot). Of these, 41 were hourly rated  (0.6  lots/ha), with 
a capacity of 3,115 cars (76.0 cars/lot). The number of monthly-rated parking lots 
was 69 (1.0 lots/ha), whose capacity amounted to 1,142 cars  (16;9 cars/lot). The sum 
of the two types constituted 66.3% of the total number of parking lots, their capacity 
accounting for 81.0% of the total. 
   No distinct pattern was shown in the distribution of all the parking lots (Fig. 2), as 
Tanabe (1973) pointed out. Viewed in terms of rating system, however, hourly-rated 
parking lots were more densely distributed in the southwest while many monthly-rated 
lots were situated in northwest and eastern areas (Fig. 3). In Chiba City, as we have 
seen, the areal differentiation is proceeding. It can be said that the difference in the 
urban function has caused a difference in the distribution pattern between the two 
types of parking lots. That is, the hourly-rated parking lots are located nearer to the 
CBD, with monthly-rated ones surrounding them. 
   Furthermore, the hourly rated tended to be located along the back streets behind 
the main streets. Although most of those were independently operated, they were 
under contract with several department stores or supermarkets which were on the 
main streets. These locations attract cars which have to be parked for a few hours 
even if on a narrow street. They are partly responsible for the chronic traffic 
congestions in the city. The situation results from drivers unacquainted with the 
whereabouts of parking lots as well as from the absolute shortage of parking lots. 
According to the survey by the Chiba Municipality (1990), those who had used the same 
parking lot more than six times a year constituted 78.9% (63.3% on a holiday) of all 
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Study area and the distribution of all parking lots (September, 1991).
users were women including housewives. The present survey revealed that they 
patronized a few parking lots and that, even if another parking lot across the street 
had a vacancy, they would wait until their accustomed parking lot became available. 
   Fig. 4 shows the distribution of monthly- and hourly-rated parking lots by their 
structures. The study area included four underground and 31 high-rise parking lots. 
The relative paucity of underground lots to  high-rise lots may be due to the limited
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  Fig. 3 Distribution of parking lots by their rating system.
capacity and even greater building costs of the former. Both types of parking lots, 
with large capital investments, were distributed in the southeastern area. This 
distribution pattern corresponded to that of hourly-rated parking lots. There were 14 
graveled and 61 asphalted parking lots. Most of these were rented on the monthly 
basis. The distribution of parking lots on the ground, therefore, corresponded to that 
of monthly-rated parking lots, being located in northwestern and eastern areas. 
   Although the municipal ordinance requires that downtown establishments with a 
total floor space larger than a designated size provide their own parking lots, in the 
case of retail stores, their capacity is not enough to accommodate the fluctuating 
parking needs on holidays. In the face of the expensiveness of land in the central part 
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Fig. 4 Distribution of parking lots by their structures.
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maximum demand. Therefore they contract with independently operated parking 
lots to cope with the rush of customers. On the other hand, the owners of the parking 
lots near those stores can rely upon the constant demands as long as the stores exist. 
They choose to improve of the profitability of land by additional investments before 
changing its use. As a result, in the commercial area where the areal differentiation 
has been proceeding, heavily-invested parking lots with large capacities are densely 
perpetuated.
3.2. Changes in the distribution 
In this section, we shall examine the changes in the distribution of monthly- and
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hourly-rated parking lots during the period of 1988-1991 (Fig. 5). During three years, 
neither parking lot was lost. Twelve parking lots were newly constructed, which 
constituted 10.9% of the total parking lots of the two types in 1991. These included 
six rented on the hourly basis and another six on the monthly basis. The former 
accounted for 14.6% of all hourly-rated parking lots and the latter for 8.7% of all 
monthly-rated parking lots. In view of a percentage, the hourly rated were increasing 
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 Note  :
 ^ Monthly-rated parking lot  }- Lot constructed after 1988 
 • Hourly-rated parking lot  j 
•Monthly-rated parking lot  Ir. Lot constructed before 1988 
 L. Hourly-rated parking lot j 
 Changes in the distribution of parking lots in the period of  1988-1991. 
 Neither of parking lot was lost in the period of  1988-1991.
80 H. YAMADA
the back streets running across the downtown area and most of the new monthly-rated 
lots along the streets across the amusement area. The three-year period may have 
been too short to observe the changes in the use of land, however, 61.2% of all  hourly-
rated parking lots were constructed in Sendai in the three years preceding 1976 (Abe 
1977). Compared with the Sendai during the period 1973-1976, we can say that the 
changes in the use of land was stable in the study area during the period 1988-1991 . 
   Out of the study area, however, redevelopment was proceeding on a large scale 
and changing the use of land drastically. Although a detailed discussion would be 
impossible because the project was still progressing, it is worth mentioning even if 
briefly. A department store in front of the Chiba Station planned this redevelopment . 
This project was based on its own parking lots scattered around behind the station . 
On the completion, the department's parking lots on the ground will have been brought 
together, and a large shopping center will have materialized with a much greater 
parking capacity. Based on the parking lots which can easily be put to other uses, big 
enterprises crave for a redevelopment project which might lead to the acquisition of 
wider estates in the central part of the city. Their strategies tend to be a coalition 
with the administration which aims at supplying more parking lots in the city .
4 Relationship between the parking lot location and land prices 
4.1. Land prices as the locational factor 
   Demands for hourly-rated parking lots is kept constantly, as we have seen , in the 
downtown area. Those for the monthly rated may be created by individuals and 
small office with no private parking space. That is, demands for parking lots are 
strong enough in the central part of the city. It is necessary to elucidate the parking 
lot location from the viewpoint of supply. Owners of land decide to construct parking 
lots by their profitability. The land price has the most influence upon the profitability 
in the case of parking lots which are inexpensive and simple to manage . We shall 
explain the characteristics of the distribution pattern in relation to the land price . 
   As Wakita (1979) pointed out, the land price must be divided between the "land 
value" and the "actual land price". He defined the former as the assessed value for 
levying the tax or the officially published value to save as basis for land dealings . The 
latter is the actual dealing price, which is not published. In this paper , moreover, the 
land price calculated from profitability was designated as the "capitalized land value". 
   We used the assessed value for the inheritance tax (the roadside land value) in 
order to observe the general tendency of land values in the study area. As the 
roadside land values in the study area were grouped into four categories , monthly-
rated parking lots locations were found in places where the land was assessed at less 
than three million  yen/m2, whereas most  hourly-rated parking lots were located in
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areas estimated at three to five million  yen/m2. Only a few parking lots were located 
in places estimated more than five million  yen/m2 (Fig. 6). In some cases the land 
values of the areas along the main streets were twice as high as those of the areas 
along the back street only 20-30 m away. This explains the characteristic of the 
hourly-rated parking lot location along the narrow streets at back of the main streets. 
A similar explanation may hold good for the location of other business establishments 
in the city. Owners of the establishments which can not yield the profit commensurate 
with land value will chose to quite their businesses, because they can make the more 
profit by selling the land than by managing the unprofitable businesses.
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4.2. Distribution of parking lots as related to the land price 
   Here arise two problems which must be solved. The first is the reason why 
monthly-rated and hourly-rated parking lots have different distribution patterns. 
The second is the reason why monthly-rated parking lots disappear from the areas of 
more than three million  yen/m2 and hourly-rated parking lots do not exist in the areas 
of more than 5 million  yen/m2. In order to explain these points, the elucidation of the 
relationship between the land price and the profitability of parking lots was needed. 
Then, we calculated the capitalized land value. It is obtained by dividing the rent by 
the interest rate according to the economic theory. The following formulae were used 
here to get the capitalized land  value  : 
   Vm = (Pm  X  N  x  12/ A-Cm)/I (A), 
    Vh =  (Ph  x  T  x  N  xSRx365/  A-Ch)1I (B). 
Where Vm stands for the capitalized land value of a monthly-rated parking lot, Vh for 
that of an hourly-rated parking lot, Pm and Ph for the parking charge, N for the 
parking capacity, A for the size of plottage, I for the annual average interest and T 
for the business hours. SR is the staying rate, which indicates the ratio of the 
occupancy to the capacity. This stands at 1.0 because there are no vacancy in most 
monthly-rated parking lots in the study area. Cm and Ch are the total cost, each of 
which is divided between the fixed and the variable cost. 
   We shall take the parking lots with the plottage of 500 m2 as an example. The 
constitution of more than this size must be notified to the administration. The annual 
average interest of lending in 1990 was 7.7% (the Bank of Japan 1990). The staying 
rate was set at 0.5, in view of the survey report by Chiba City (1990). The average 
business hours for hourly-rated parking lots in the study area amounted to 13.2 hours. 
The formula (A) and (B) are transformed into the equations below as these factors are 
taken into  consideration  : 
 Vm = (0.312 x  Pm)N  -(Cm  /0.077) (A)', 
    Vh = (62.571 x  Ph)N  -(Ch/0.077) (B)'. 
   Our first problem is solved by using these formulae. Most monthly-rated parking 
lots in the study area were charging 30,000-40,000 yen par month. Most hourly-rated 
parking lots in the study area were collecting 300-400 yen per hour as the charge. 
With Pm set at 30,000 yen/month and 40,000 yen/month, Ph at 300 yen/hour and 400 
yen/hour, the formulae above are illustrated in Fig. 7 on condition that the total cost 
is nil. The reason for this condition is because our purpose is to find out the relative 
difference among the capitalized land value on the basis of their profitability and 
because there is little difference between the Cm and Ch. As  Fig.  7 shows, the 
capitalized land values of the hourly-rated parking lots are higher than those of the
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Fig. 7 Capitalized land value of parking lots. 
 Note  : The size of plottage is 500  m°. 
     The total cost is nil.
monthly-rated lots with the same capacity. This means that the hourly-rated lots can 
operate in the places of a higher price than the monthly-rated lots do.
 4.3. The maximum manageable land price of parking lots 
   The cost must be considered in order to explain the second problem. Generally, 
the maximum capacity of a ground-level parking lot of 500 m2 is 30 cars. If the 
proprietor of that parking lot increases the capacity, the parking lot keeps to the 
ground until the maximum of 30 cars is reached. In this case, no additional capital 
investment is required (the fixed cost is not changed) and the capitalized land value 
draws an S curve the same way as the production function on the economic theory. If 
he hopes for even greater capacity, he must invest more money and construct a high-
rise parking lot. The more he invests in his establishment, however, the lower the 
increase in the capitalized land value becomes (Fig. 8). It is because the total cost per 
car increase. In a long term, that is to say, his establishment's profitability diminishes. 
This curve can be indicated as  follows  : 
  lim  CLV (N, C) = MP (C). 
            N—on 
Where CLV represents the calculated land price in a long term, N the capacity, C the 
total cost and MP the maximum manageable land price. Ph, Pm, A, T and SR 
mentioned in the formulae (A) and (B) are constant. Parking lots can never be located 
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Fig. 8 Relationship between the additional investment and the capitalized land value.
present survey, MP of hourly-rated parking lots was five million  yen/m2 
monthly-rated lots three million  yen/m2 in Chiba City at the time. As 
course, these prices were the roadside land value and different from the 
prices.
and that of 
a matter of 
actual land
5 Conclusion 
   This paper examined the distribution of parking lots in the central part of Chiba 
City and its changes in the past three years, taking into account the relationship 
between their location and land prices. The findings might be summarized as  follows  : 
   1) In the 1970's, no distinct pattern was detected in the distribution of parking 
lots in the city. In the 1980's, however, it came to be reported that different distribu-
tion patterns existed depending on the rating system. The same tendency was now 
observed in Chiba City in 1990. This phenomenon was related to the areal 
differentiation in the city. Hourly-rated parking lots were located nearer to the CBD 
and in the downtown area, while monthly-rated parking lots were distributed around 
them. In addition, the former were found converged along the narrow lanes behind the 
main streets. 
   2) Many monthly-rated parking lots were on the ground, while many hourly-
rated lots were accommodated in heavily invested high-rise structures. Hourly-rated 
parking lots increased at a higher rate than those of the other type. Although our
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finding agrees with the past reports, either the increase or decrease rate was much 
 lower. 
   3) The calculation of the land price from the profitability of parking lots, we 
designated that as the capitalized land value, revealed that the capitalized land value 
of the monthly rated was lower than that of the hourly rated. This explains the 
locational difference related to the rating system. The capitalized land value was the 
most important factor in the parking lot location in the city. 
   4) As the law of diminishing marginal productivity is applied to the profit that 
parking lots yield, the existence of the maximum manageable land price can be 
explained. In Chiba City, that of the parking lot was five million yen/m2 for the 
hourly rated and three million  yen/m2 for the monthly rated, the prices being estimated 
from the roadside land value.
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